Standard business cycle models have difficulties generating large, state dependent fiscal multipliers. Employing a model of costly financial intermediation based on Curdia-Woodford we show that fiscal multipliers can be strongly state dependent: fiscal expansions during recessions may lead to multiplier values exceeding two, while similar expansions during economic booms would produce values falling short of unity. This pattern obtains if the spread (the financial friction) is more sensitive to fiscal policy during recessions than during expansions, a feature that is present in the data. Our results are consistent with recent empirical work documenting the state contingency of multipliers.
of generating strong multipliers in recessions and weak multipliers in expansions. How does this work? The cyclical variation in bank intermediation costs makes the spread between the bank deposit rate and the bank loan rate fluctuate countercyclically, and this in turn creates a financial accelerator that is much stronger in recessions than in expansions. More precisely, the onset of a recession exacerbates the financial friction, and inhibits borrowing. But then, a fiscal stimulus turns the economy around and decreases the spread; this in turn encourages more borrowing and spending; this further expands the economy and decreases the spread again, encouraging more borrowing; and the process repeats itself. The same accelerator is present in an expansion; however, during good times, the spread is lower to begin with, and the accelerator is correspondingly weaker. 3
It should be noted that the state dependence of the financial friction plays a key role for the ability of the model to produce state-dependent multipliers. It is insufficient cyclical variation in this friction that explains why other models with financial frictions have trouble generating large, state dependent multipliers in spite of the fact that they give rise to a financial accelerator.
For instance, Collard and Dellas (2008) calculate fiscal multipliers in the model of Bernanke et al. (1999) . They find that multipliers are small and exhibit limited cyclical variability over the business cycle. Similarly, in a model with financial frictions, Fernandez-Villaverde (2010) finds output multipliers of about 1, while Angeletos and Panousi (2009) report that multipliers are smaller in a model with financing constraints.
As noted above, countercyclical fiscal policy can find little justification in the popular New-Keynesian models. Cogan et al. (2010) (CCTW hereafter) used the Smets and Wouters' (2007) model to compute consumption and output multipliers. They consider several alternative experiments: permanent vs temporary government spending increases, the particular case of the Obama administration American Recovery and Reinvestment Act, etc. They report that the maximum output multiplier is about unity (and typically much smaller) and consumption and investment multipliers are negative. More importantly from the point of view of this paper, and in line with the findings of Collard and Dellas (2008) , CCTW do not find any significant variation in the multiplier over the business cycle (when solving the non-linear version of the model).
In particular, using an output gap of 6.5%, and letting the zero lower bound for interest rates become endogenous, hardly affects the output multipliers; if anything, it made them slightly smaller.
There are two other kinds of model that can give rise to large multipliers: Models with deep habits (Ravn et al., 2012) ; and New Keynesian models with a binding lower bound on nominal interest rates. 4 It is not known whether the former can give rise to significant cyclical asymmetry household liquidity etc. induce countercyclical variation in moral hazard and adverse selection problems. However, the importance of this fact for fiscal multipliers has not been explored in the literature. One reason for this may be the popular practice of linearization in quantitative general equilibrium models. 3 We present empirical evidence on state dependent effects of government spending on spreads in section 2.3. 4 The mechanism is as follows. Normally, nominal and real interest rates would rise following an increase in government spending, chocking off the expansion. But if the nominal interest rate is stuck at zero, this channel does not operate. in multipliers. The latter can do but the existing literature is not unanimous in its findings. Halrom and Sarte (2011) and Braun and Körber (2011) suggest that multipliers at the zero lower bound depend on a variety of factors so that the net effect is theoretically ambiguous. On the quantitative front, while CCTW find that the zero lower bound plays no role, Eggertsson (2010) and Christiano et al. (2011) find that it can make a big difference for the multipliers. Erceg and Lindé (2014) fall in between CCTW and Christiano et al. (2011) . Bachmann et al. (2015) take an indirect route by examining the effects of an increase in expected inflation on private spending (a key ingredient of the multiplier at the zero bound). They find no support for multiplier type of effects. Similarly, Wieland (2014) finds that temporary negative supply shocks are contractionary during episodes of low interest rates, in contrast to the prediction of standard New Keynesian models that such shocks should be expansionary at the zero lower bound because they lower real interest rates. Dupor and Li (2015) study expected inflation measures during the Recovery Act. they show that the expected inflation response was too small to engender a large output multiplier. Nonetheless, and independent of the effects of the zero bound on the fiscal multiplier, there seems to be a need for a supplementary or perhaps more general explanation of the large multipliers during recessions because nominal interest rates have not been at the zero bound for most of the recessions in the post World War II period.
In addition to being able to generate large and state-dependent fiscal multipliers, our analysis has some other implications that may be of interest. For instance, it implies that the size of the fiscal intervention matters for the magnitude of the multiplier. While a 1% increase in government purchases during a recession produces multipliers that are about 2, a larger stimulus (say, 5% or 10%) gives rise to multipliers that barely exceed 1. The reason large fiscal interventions are less effective than smaller ones is that the negative marginal wealth effect due to the higher tax liabilities is increasing in the size of the fiscal intervention while the positive marginal effect on the borrowers, from the reduction in the finance premium, is decreasing in the size of the fiscal expansion.
Another implication is that multipliers during recessions remain greater than one even when the government finances higher spending through taxes. But as in the IS-LM analysis, the multipliers are even bigger for debt financed spending. The reason is that while higher government spending sets in motion the financial accelerator, higher taxes partly counter this by reducing the quantity of funds available to financially constrained individuals.
How do our theoretical results square with the existing empirical evidence on multipliers? As is well known, the empirical estimation of fiscal multipliers is a hazardous affair due to identification and data problems. 5 There is no firm consensus in the profession regarding their size and their state dependence. There is some work that finds state dependence in the response of the economy to fiscal interventions. For instance, Tagkalakis (2008) finds that, in the OECD, fiscal policy has a larger effect on consumption in recessions than in expansions; and that this effect is more pronounced in countries that have a less developed consumer credit market. Similarly Auerbach and Gorodnichenko (2012), Bachmann and Sims (2012) and Riera-Crichton and Vuletin (2014) find state dependent multipliers that are large during recessions. Auerbach and Gorodnichenko (2012) use regime switching SVAR's to show that output multipliers are countercyclical. They find that the point estimates of the maximum output multiplier (over the first 20 quarters) are 0.57 during expansions and 2.48 during recessions; these numbers are not far away from those computed in this paper. When they ignore the distinction between recessions and expansions they obtain an estimate close to 1, which is typical of estimates in most of the empirical literature.
Riera-Crichton and Vuletin (2014) offer a more careful analysis of state dependence by arguing that because government spending is not cyclical, the proper way to estimate the degree of state dependence is to condition not only on the state of the business cycle but also on the sign/size of the fiscal intervention. They find that fiscal expansions in recessions are much more expansionary than fiscal expansions in booms.
The Auerbach and Gorodnichenko (2012) It is also worth mentioning that the regional fiscal multipliers literature has produced some evidence on state dependence. Nakamura and Steinsson (2014) compute US regional fiscal multipliers associated with military spending and find that they exhibit strong cyclical statedependence. In particular, Nakamura and Steinsson (2014) report that the effects of government spending are not only substantial but they are also much higher during periods of high slackness (high unemployment) in comparison to other times. 7
The rest of the paper proceeds as follows: In Section 1, we outline the model, and describe its calibration. Countercyclical bank intermediation costs are at the heart of our analysis; so, we present two different ways of deriving empirically the parameter that is relevant in this regard. In Section 2, we present our results for consumption and output multipliers. We show that they involve multipliers falling short of unity during expansion and exceeding unity during recessions. We also present empirical evidence that supports the multiplier process inherent in our model. In section 3, we show how our results fare under alternative specifications of the bank intermediation costs, and we perform other parameter robustness exercises. In Section 4, we conclude.
The Model
Our argument is that spending multipliers are strong during recessions because of a cyclical asymmetry in financial frictions. To illustrate this, we adopt a framework developed by Woodford (2009, 2010) , one with a continuum of borrowers and lenders and financial frictions.
As we shall see, this setup allows us to reduce a model with heterogeneous agents to a model with effectively just two agents. We will, however, have to augment their framework to let the financial frictions be countercyclical. Since this departure from the original Curdia-Woodford framework is critical to our results, we will present empirical evidence to support it (see Section 1.5.2). The rest of the model is standard.
Households
There are two types of households -borrowers and savers -indexed by µ(i) ∈ {b, s}; an individual household's type may vary from period to period in a manner that is described below. In period t, a household of type i has utility
where c is consumption and h is hours worked. ξ is the vector of shocks including specific shocks to the preferences of borrowers and savers, and an aggregate shock to the disutility of hours worked.
We assume that
for all c and all ξ; so in equilibrium, type b households will borrow from type s households.
Finally, the consumption good is a constant elasticity of substitution (CES) aggregate of the outputs of a continuum of firms, indexed by f . Members of household i work at all of these firms, and v µ (·, ·) is the disutility of the hours worked at each firm.
The evolution of household types, and the Curdia-Woodford insurance agency
Following Curdia and Woodford, the evolution of a household's type is governed by a stochastic process. At the beginning of time, each household draws a type; with probability π b it starts as a borrower, and with probability π s = 1 − π b it starts as a saver. In subsequent periods, the household keeps its type with probability δ ∈ [0, 1), or it draws a new type with probability 1 − δ. In the latter event, no matter what the household's previous type was, it draws type band becomes a borrower -with probability π b , or it draws type s -and becomes a saver -with probability π s = 1 − π b . The law of large numbers implies that π b and π s will always be the fractions of borrowers and savers in the economy.
Since households may switch type in any given period, the number of household histories will grow without bound. If households with different histories make different savings and consumption decisions there may be a serious aggregation problem. However, Curdia and Woodford (2009) develop an insurance scheme that makes the decisions of all households of a given type the same. 8
How does the insurance scheme work? At the beginning of time, and before the initial drawing of types, all households are identical; they do know, however, that their types, and therefore their preferences, will probably shift over time. So, they sign an insurance contract that is contingent upon whether they become borrowers or lenders. Curdia and Woodford show that the contract maximises the household's expected utility over future fluctuations in its marginal utility of consumption. Operationally, the household visits the insurance agency when it is selected to draw a new type. If the household was a borrower, the insurance agent pays off the household's accumulated debt. If the household was a lender, it pays its accumulated savings to the insurance agent. Then, the household draws its new type. All of the new borrowers will be identical, and all of the new lenders will be identical. Their past histories will be irrelevant for their savings and consumption decisions.
The household's budget constraint
Savers can only hold two financial assets: government bonds that pay a rate i g t , and bank deposits that pay a rate i d t . Since these assets are perfect substitutes, their rates of return will equalise in equilibrium. Borrowers cannot borrow from savers directly; they can only borrow from banks at the rate i b t .
The net wealth of household i at the end of period t is
where Π f t (i) and Π b t (i) are the profits received by the household as an owner of firms and banks, τ g t (i) is a real lump sum tax, and A t (i) denotes the household's nominal assets at the beginning of period t; that is,
Household i maximises (1) subject to (3) and (4).
Bank Intermediation
Banks issue one period deposits to households that save and make one period loans to households that borrow. Unlike the operation of the insurance agency, bank intermediation is costly: a bank expends real resources to make loans. We assume that these costs can be represented by
where y t = (y t − y )/y denotes the output gap, stars indicate the steady state values, b t is the (real) value of loans made, and ξ Ψ,t is a cost shock. Like Curdia and Woodford, we assume that the costs are convex in b t , and that ξ Ψ,t can be used to capture exogenous variations in the costs. But, we also assume that intermediation costs vary inversely with the business cycle (or the output gap). We use this as a proxy for agency problems that become more severe during a recession; for example, banks have to undertake greater screening and monitoring efforts when times are bad, and good borrowers are harder to find. 9 There is also strong empirical support for our assumption; we will discuss the empirical evidence at some length in the sub-section on calibration. We will also discuss alternative modelings of the countercyclicality of the intermediation costs in a Section 3.1.
We generally follow Curdia and Woodford (2009) in our modeling of banks. 10 Banks are perfectly competitive and fully fund themselves with deposits. Deposits issued at time t, d t , must cover loans, b t , plus the costs of banking (all are expressed in real terms):
And the bank's objective is to maximise profits:
where the last equality incorporates the fact that the constraint will be binding as long as the interest rate on deposits is positive. The optimality condition for b t gives
where
The cost of increasing the loan by one unit (the right hand side) is equal to the benefit (the left hand side). Using (5), the markup factor ω t can be written as
Firms
A continuum of monopolistically competitive firms, indexed by f ∈ (0, 1), produce intermediate goods using the technology
9 See Mishkin (2001), for a detailed discussion of how reductions in net worth and cash flows exacerbate adverse selection and moral hazard problems in lending to firms. Unfortunately, the existing ways of modeling these agency problems in macroeconomics do not easily extend to models with heterogeneous agents. 10 We have made a minor change in the timing of dividend payments. This does not change the bank's first order conditions, but it does make their derivation easier to motivate.
where h t (f ) is a CES aggregate of the households' labour and ξ y,t is an aggregate productivity shock. Competitive retailers buy the intermediate goods at price P t (f ) and bundle them into the final good, y t , using a CES aggregator with elasticity θ. The final good is then sold, at price
to households and the government.
Wages are flexible, but prices are not. In particular we employ the standard Calvo price setting scheme. In each period, an intermediate good firm gets the opportunity to re-set its price with probability 1− γ. As is well known, a dispersion of intermediate good prices distorts household consumption patterns and the efficient use of labor. So, aggregate output is
When γ = 0, prices are flexible and there is no price dispersion; that is, ∆ t = 1.
In equilibrium
where g t is government spending, c b t is the consumption of a borrowing household, and c s t is the consumption of a saving household. Intermediation costs are real resource costs that detract from public and private consumption.
Government
The consolidated government budget constraint is
where b g t is the real supply of government bonds. Government spending follows an exogenous, AR(1) process
where ξ g,t is an innovation and a denotes the steady state value. 11 g is calibrated to the steady state government spending to output ratio. Increases in government spending are initially bond financed, but lump sum taxes increase over time to stabilise public debt
where b g, is the steady state of public debt (corresponding to the steady state b g /y ratio).
Monetary policy follows a standard interest rate rule
where π t is the rate of inflation and ξ i,t is a policy shock.
11 Parameters will be chosen such that output is equal to one in the deterministic steady state.
Model Calibration
In calibrating the financial sector, we will generally follow the Woodford's (2009, 2010) methodology, often adopting their own parameter values. However, Curdia and Woodford did not allow for countercyclical intermediation costs; that is, the gap term in equation (5) is missing in their model. Since the value of the parameter α is crucial to our results, we will have an extended discussion of how we arrived at its value. The other parameters are for the most part either standard in the literature or borrowed from Curdia and Woodford, and our discussion of them can be brief. All of the parameter values are listed in Table 1 . 
The Curdia-Woodford financial sector
In what follows, we let
where ξ b c and ξ s c are preference shocks. Their steady state values, ξ b c and ξ s c , are set in a way that guarantees that borrowers always have a higher marginal utility than the savers, as required by Equation (2). The curvature parameters of the utility functions, σ b and σ s , are set so that the average curvature parameter is 6.25 and the ratio of the curvature parameters is σ b /σ s = 5. Households' access to the insurance agency is infrequent: δ = 0.975. But once there, the household has a 50-50 chance of changing type: π b = π s = 0.5. All of these parameter values are taken from Curdia and Woodford. 12
The bank intermediation costs
In the next section, we will show that the government spending multipliers generated by our model are big during recessions and small during expansions; this cyclical variation in the multipliers comes from the countercyclical variation in bank intermediation costs. In our baseline model, these costs are represented by
where y t = (y t − y )/y denotes the output gap. We follow Curdia and Woodford in setting η at the value specified in Table 1 . 13 We set ξ Ψ to a value so that the steady state gross annual premium is 2%.
As noted above, our gap term is missing in their models. And the value of α is crucial to our results. Below we explain how we set it.
The bank's first order condition (8) implies
First, we will set α by looking at average interest rate spreads over the business cycle. Then, we will show that our choice is supported by additional empirical analysis.
More precisely, we set the value of α so that the cyclical behaviour of the interest rate spread in our model is in line with the spread in the data. For this exercise, the spread is defined empirically as the difference between the corporate bond (AAA) rate and the 3-month Treasury
Bill rate, and expansions (recessions) are defined as quarters in which output is above (below)
trend. Trend output is computed using an HP filter with a smoothing parameter of 1600. Over the period 1960:I-2008:IV, the average (annualised) spread during expansions was 1.65%, and the average spread during recessions was 2.8%. Output was on average 1.16% above (below) trend during expansions (recessions).
How was this data used to determine the value of α? For each shock in the vector ξ, we found the size of the shock that would generate an initial expansion (or recession) of 1.16%. Then, for each shock, we solved the model for the equilibrium value of debt, b. And finally, for each shock, we searched for the value of α that produced an interest rate spread (in the first period) that would match the corresponding spread in the data, 1.65% for expansions (say α iE ) and
2.8% for recessions (say α iR ). We found that all the αs so computed were similar and clustered around 23 so we used a single α = 23. Table 2 shows the interest rate spreads generated for initial output displacements of 1.16%, 1% and 1.9% (which is the average decline in output during recessions as defined by the NBER). As can be seen, the spreads are very similar across shocks. The intermediation cost shock, ξ Ψ , generates the biggest spreads over the business cycle;
this may not be too surprising since this shock enters directly the intermediation cost equation. Notes. E denotes an expansion and R denotes a recession.
Because of the importance of this parameter, we sought corroborating evidence for our choice of α = 23. This evidence comes from instrumental variable estimation of the parameters of the intermediation cost function. Table 3 reports the estimates of the elasticities of the spread with respect to total loans, η, and the output gap, α, obtained from the regression
where u t is the error term. The spread is measured by the difference between a corporate bond rate (either AAA or BAA) and a money market rate (either the federal funds rate, FFR, or the Treasury bill rate, TBILL). 14 Output is measured by real GDP and loans correspond to total loans at commercial banks. 15 The output gap uses HP-filtered output (λ = 1600). We used a variety of instruments such as the real price of oil and various fiscal variables (the growth rate in defense spending, the Ramey (2011) estimate of exogenous changes in government spending and the Forni and Gambetti (2014) measure of fiscal news shocks). In some of the estimations we also used the lagged values of the RHS variables, that is, of the output gap and debt. As the results were quite similar across the various specifications, we are reporting here only a subset of the results. The elasticities were obtained as
As can be seen, the estimation produces values for α that are similar to the calibrated value used. Notes. Regressions (I) use as instruments lagged values (4 lags) of the regressors and current and lagged values (4 lags) of growth in defense government spending. Regressions (II) use current and lagged values (4 lags) of growth in government spending and changes in oil prices.
The other parameters
The value of the labour elasticity parameter is set as in Curdia and Woodford. On the firm side, the inverse labour elasticity is set to ψ = 0.75, and the elasticity of substitution between intermediate goods is set so that the markup rate is 15%. The Calvo parameter and the production parameters are standard in the literature. Setting γ = 2/3 means that price settings last 3 quarters on average. The parameters of the interest rate rule and the process for government spending are also representative of those used in the literature.
Cyclical Government Spending Multipliers
We can compute multipliers for recessions or expansions that are generated by any one of the shocks in the model. We compute both consumption and output multipliers, and study their cyclical variations. We solve the model under perfect foresight using the non-linear method proposed by Laffargue (1990) and Boucekkine (2002) , as implemented in DYNARE; this solution method captures the non-linearities that are necessary for our arguments.
Let ξ x denote a shock to the exogenous variable x, and let ξ R x and ξ E x denote shocks that trigger a recession or an expansion. In our benchmark experiment, we choose an ξ R x that is large enough to make output fall by 1.9%, and we choose an ξ E x that is large enough to make output rise by 1.9%. The two shocks need not be of the same size in absolute value since the model is not linear, and 1.9% is the average decline in output during recessions identified by the NBER. Then, we induce an immediate fiscal response -a positive government spending shock, ξ g,t , of 1%. Finally, we calculate the corresponding multipliers.
More precisely, let M z h (ξ x ), z ∈ {c, y}, denote a consumption or output multiplier at horizon h when the economy is hit by shock ξ x . Let z t+i (ξ x , g) denote the path of z when the shock to the exogenous variable x is accompanied by a fiscal response, and let z t+i (ξ x ) denote the path in the absence of a fiscal response. Then, the cumulative multiplier h quarters after the shock is computed as
We begin with our benchmark simulations in which the recession and the expansion are generated by the financial intermediation cost shocks. Then, we show that the other shocks produce similar multipliers. And finally, we present some additional empirical support for the way the multiplier process works in our model.
Multipliers Generated in Response to Intermediation Cost Shocks
In our benchmark simulations, we study business cycles caused by intermediation cost shocks.
These are essentially shocks to the spread between the borrowing rate and the deposit rate, i b − i d ; this spread is a measure of the severity of the financial friction. Figure 1 shows impulse response functions (IRF's) for output in the absence of a fiscal response. The unbroken IRF line is generated by the recessionary shock ξ R Ψ , while the dashed IRF is generated by the expansionary shock ξ E Ψ . The graph for the expansion has been inverted for easier comparison with the graph for the recession. The IRF's are clearly not symmetric; output reverts to its steady state value more quickly in the case of a recession. 16 What accounts for the differing speeds of reversion to the steady state? There is a financial accelerator embodied in the interest rate spread, and this accelerator is stronger in recessions than in expansions, because of the countercyclicality of bank intermediation costs. Consider first the recovery from a recession. The recessionary shock immediately increases the spread (since α > 1), and the severity of the financial friction. As the economy starts to recover, the spread narrows and the lower borrowing rate stimulates borrowers' consumption, which in turn increases output. And the process continues: the increase in output narrows the spread, which stimulates consumption, which increases output, which narrows the spread, and so on. The same accelerator works in reverse in the case of an expansion. However, the expansionary shock initially lowers the spread (since α > 1), and the financial friction; so, the accelerator process is weaker in an expansion. Figure 1 shows the response of output to the shocks without any fiscal response. Figure 2 shows the cumulative output multipliers generated with the fiscal responses to the shocks. The unbroken dark line shows multipliers during a recession; the dashed line shows multipliers during an expansion. 17 For the recession, the first quarter multiplier is about 2; for the expansion, it is about 1. These multipliers are in line with the empirical results of Auerbach and Gorodnichenko (2012) . 18
To gain a better understanding of these results, we generated consumption multipliers -multipliers for borrowers and savers individually, and for aggregate consumption. These multipliers are shown in Figure 3 . We also calculated reactions in the financial markets, shown in Figure 4 .
The increase in government spending is ultimately financed by higher taxes, and this increases In our model, however, there is a second wealth effect. The financial frictions imply that borrowers discount future tax liabilities at a rate that exceeds the interest rate on public debt;
The fiscal response to a recession brings an additional increase in household income, and this creates a positive wealth effect for the impatient borrowers. If this second wealth effect is large enough, it can increase the consumption of borrowers and aggregate consumption. Figure 3 shows that this is what happens under our calibration. These wealth effects complement the financial accelerator that was described earlier. The unbroken lines in Figure 4 show what happens in financial markets for recessionary shocks. As can be seen, in our benchmark calibration the spreads come down very quickly and this is the reason that the fiscal multipliers in Figure 2 taper off so quickly.
In expansions, the reversion to the steady state is slower. The reason for this, once again, is the cyclical variation of the spread. As can be seen in Figure 4 , the spread,
, widens disproportionately during a recession while it contracts in an expansion. That is, any amelioration in the financial friction is much more stimulating for the borrowers -who play the crucial role for the multiplier -in bad times than in good times. The increase in borrowers' consumption is smaller, and in our calibration, aggregate consumption falls; output multipliers are less than one.
Multipliers Generated in Response to the Other Shocks
Business cycles can be initiated by any of the shocks in our model, and one might think that the size of the multipliers would depend on the shock that is postulated. 19 Or, in other words, how representative are our benchmark simulations? Table 4 reports cumulative output multipliers for different shocks: the first three are preference shocks (to the marginal utility of consumption for borrowers and lenders, and to the disutility of labor), the fourth is the financial shock used in the benchmark scenario, the fifth is a productivity shock, and the sixth is a monetary policy shock. In all cases the size of the shock is such that it generates a recession (or expansion) of 1.9%.
There is some variation in the impact multipliers; our benchmark shock gives the largest impact multiplier. But in all cases, multipliers are larger in recessions (about 2) and smaller (around one or less) in expansions. After the first year, the cause of the business cycle does not seem to matter much. So, our benchmark case is quite representative, and we will continue to use it in what follows. 19 Hereafter and unless clearly specified, we will refer to output multipliers as multipliers. expansion (E) and in a 1.9% recession (R) generated by each of the shocks considered.
Additional Evidence Supporting Our Model's Multiplier Process
Here, we present additional evidence supporting the way in which our model generates fiscal multipliers. This evidence explores the relationship between government spending and the interest rate spread during contractions and expansions. Figure 5 and Table 5 document the relationship between government spending (as a share of GDP) and various measures of the interest rate spread by running a regression of the latter on the former. In order to minimise possible endogeneity problems we have used as instruments for G/Y the same instruments we used in the spread equation. The results with and without instrumental variables are identical and they are also the same across the different sets of instruments, so we only report results with the growth of defense spending and the real price of oil. In Figure 5 each period is classified as either a "contraction" or an "expansion," depending on whether output in that period is above or below the Hodrick-Prescott filtered trend. The light dots in the graph correspond to contractions and the dark ones to expansions. The figure exhibits three features. First and consistent with the information reported in the calibration section, spreads are on average higher during recessions than during expansions. Second, spreads are negatively related to government spending. And third and more importantly from the point of view of the properties of the model, there is state dependence; that is, the slope of the light line is steeper than that of the dark line.
The effect of a change in government spending on spreads is considerably more pronounced in recessions than in booms. Table 5 reports the corresponding p-values for the test that the slopes of the two lines in Figure   5 are the same. More direct, complementary empirical evidence that the size of multipliers varies with credit markets "tightness" is provided by Ferraresi et al. (Forthcoming) . They estimate a threshold vector autoregression (TVAR) model on US data for the period 1984-2010 employing the spread between BAA-rated corporate bond yield and 10-year treasury constant maturity rate as a proxy for credit conditions. They find that fiscal multipliers are higher than one when firms face increasing financing costs, whereas they are often lower than one otherwise.
Structural Variations and Other Robustness Exercises
In this section, we show how our results fare when we consider a variety of structural changes and different parameter values. 20 The countercyclicality of bank intermediation costs is crucial to our results, and we focus much of our attention on that part of the model. More specifically, we consider: (1) different ways of modeling the "gap" in bank intermediation costs; (2) This sensitivity analysis is conducted only under the benchmark bank lending cost shock as we established in the previous section that the source of the cycle did not make much of a difference.
The Cyclicality of Financial Intermediation Costs
In our benchmark specification, bank intermediation costs are represented by
where y t = (y t − y )/y denotes the output gap relative to the steady state value of y. The countercyclicality of intermediation costs plays a crucial role in our results. But, should the cyclical gap be defined in this particular way? Here, we consider alternative specifications of the gap term. First, we replace the output gap with either an employment gap or a profits gap; in each case, the gap is defined relative to steady state values. Then, we replace the benchmark output gap with alternative notions of how an output gap might be defined; that is, we consider output gaps relative to variables other than the steady state value of y. The punch line from these exercises is that for our mechanism to work it is essential that the economic activity measure used in the spread equation must be positively influenced by a fiscal expansion and that this influence must be disproportionate during recessions relative to expansions.
Replacing the output gap with an employment gap or a profits gap:
We tried replacing the output gap with either an employment gap or a profits gap. 21 In each case, α was re-calibrated using the procedure described in the calibration section. Table 6 reports the results; the top panel shows multipliers generated by the various shocks using our benchmark specification of the gap, while the other panels show the multipliers associated with the use of employment or profits gaps. The patterns of the multipliers remain largely unaffected; our basic results seem robust to changes in the variable appearing in the cyclical gap at least to the extent that candidate variables share the property that they are positively influenced by expansionary fiscal policy.
Other measures of the output gap:
Here, we stick to an output gap, but we consider alternative notions of how the gap should be defined. The "efficient" output gap replaces the steady state value, y , with the efficient level of output, y E t ; this is the level of output that is generated by our model when prices are flexible (γ = 0) and the financial friction is eliminated (ξ Ψ,t = 0). The "flexible" output gap replaces y with the flexible price level of output, y F t ; this is the level of output generated by our model when just the price rigidities are eliminated. Table   7 reports the size of the multipliers under the efficient output gap, and Figures 6 and 7 give the impulse responses for the benchmark gap, the efficient output gap and the interest rate spread. 8 and 9 present the same information for the flexible price output gap.
Two observations emerge. First, regardless of which definition of the gap is used, the multiplier is always countercyclical. And second, for multipliers to be large, the shock under consideration has to have a substantial impact on the output gap that appears in the spread equation; the financial accelerator cannot get going when it receives a weak impulse. 22 The importance of the amplitude of the business cycle will be demonstrated further in Section 3.4. While the impulse is typically strong in the case of the efficient output gap, it is typically weak under the flexible price gap. Figures 8 and 9 demonstrate this. Consider, for instance, the effect of a preference shock to savers. The graph in the second row, first column of Figure 8 shows the response of the benchmark output gap while the graph in the second column of the same row gives the response of the flexible price gap; the third graph in this row shows the response of the spread. The initial change in the flexible price output gap is small, about half of that for the benchmark gap (or for the efficient gap, see the graphs in the second row, second column of Figure 6 ). So while the shock gives rise to a severe recession according to the benchmark gap (1.9%), it gives rise to a smaller flexible price gap (1%) due to the fact that it moves actual and flexible price output in the same direction. A smaller recession has a smaller effect on the corresponding spread and Notes. This table reports the cumulative multipliers of output obtained in a 1.9% expansion (E) and in a 1.9% recession (R) generated by each of the shocks considered and for three alternative activity variables in the banking costs equations. The parameter α was calibrated in each case so as the average spread is 2% (23, 18, and 25 respectively). consequently fails to set a strong financial accelerator in motion.
To summarise: In order for our model to produce state dependent fiscal multipliers it is necessary that particular measures of activity be used in the spread equation. These measures must be sufficiently responsive to business cycle shocks and also respond the "right" way to fiscal policy.
Of the gaps considered above, only the flexible price output gap does not have these properties and thus fails to generate sufficient variation in the fiscal multipliers across the different states of the business cycle.
Debt vs Tax Finance of Government Spending
In our benchmark simulations, the tax rule (16) stabilises debt dynamics. With this rule, the increase in government spending is partially bond financed. Figure The cumulative multipliers in Figure 10 are now smaller than those in Figure 2 . The reason is that the increase in the consumption of the borrowers is now lower, as can be seen by comparing By contrast, savers' consumption drops by less under a balanced government budget. This is due to the difference in interest rates across the two schemes of financing government spending.
When no debt is issued the deposit rate is lower than when debt is issued. With a lower interest rate there is less of an incentive to reduce current consumption. Nonetheless, this effect on savers'
consumption is much smaller than the effect on borrowers' consumption; total consumption increases, but by less than before, leading to the lower multipliers.
While the mechanisms are different, this result is reminiscent of a similar result in the traditional IS-LM, Keynesian model. The size of the multiplier varies with the method used to finance government spending; greater reliance on debt finance leads to bigger fiscal multipliers.
The Size of the Fiscal Shock and Multipliers
Does the size of the multiplier vary with the magnitude of the fiscal response? Figure 12 shows that the multiplier is decreasing in the size of the fiscal intervention. The reason that large amounts of government spending may prove less effective than smaller amounts is that the -negative-marginal wealth effect due to the higher tax liabilities is increasing in the size of the fiscal intervention while the -positive-marginal effect on the borrower from the reduction in the premium is decreasing in the size of the fiscal expansion. However, our analysis is silent on normative issues such as the optimal size of the fiscal intervention. 
Amplitude of the Business Cycle
Since the model is non-linear, the size of the multiplier ought to depend on the amplitude of the business cycle. Figure 13 shows that this is indeed the case: the size of multipliers in a recession grows with the amplitude of the cycle, while the size of multipliers in an expansion falls with an increase in the amplitude. In our benchmark case, we chose shocks that made output rise or fall by 1.9%, which may be deemed a normal amplitude for business cycles. The impact multiplier during a recession was about two. But for a deeper recession of say 3.5%, the impact multiplier would be about 3. The multipliers rise quickly with the magnitude of the recession. The reason for this can be found in, yet again, the cyclical variation of the spreads. The deeper the recession the larger the interest rate spread, i b t − i g t , and more importantly the larger the elasticity of the spread to a variation in y. 23 Hence after an increase in fiscal expenditures, the amelioration of the financial friction will be larger in deeper recessions. The output gains from a fiscal stimulus are therefore magnified. In contrast, the greater the expansion, the smaller the elasticity and hence the smaller the gains from the mitigation of the friction.
The Conduct of Monetary Policy
As the literature on the zero lower bound has shown, multipliers are not independent of the conduct of monetary policy. Figure 14 shows how monetary policy can affect the cumulative output multipliers through its reaction to inflation and output fluctuations. Panel (a) suggests that an increase in the reaction of monetary authorities to the output gap lowers the size of the multiplier. This is because monetary policy now closes more of the output gap and hence lowers the spread by more. As we have shown before, fiscal policy is less effective when applied to a smaller spread, so the multipliers are decreasing in the level of κ y .
Panel (b) depicts the multiplier as a function of the reaction to inflation, κ π . In order to facilitate the exposition we employed a policy rule with κ y = 0. 24 An increase in the weight placed on price stability means a smaller multiplier. The reason is as follows. Consider a negative financial shock. 25 Both output and inflation decrease. The central bank cuts interest rates as inflation is below target, and the cut is larger the larger κ π . A more expansionary monetary policy means a smaller (negative) output gap and thus a smaller spread. But with a smaller spread, the effects of fiscal policy on output are smaller. That is, a more aggressive countercyclical monetary policy limits the contribution of countercyclical fiscal policy.
Does the measure of the output gap in the monetary policy equation matter for the effectiveness of fiscal policy and, thus, for the size of the multiplier? The answer is affirmative. Consider, for instance, using the flexible price output gap (rather than our standard measure that relies on deviations from the steady state). Because the "potential" output part of this gap responds to the shocks too, the flexible price output gap tends to move less than the steady state based gap.
As a result, with a smaller gap, monetary policy needs to react less strongly, which allows fiscal policy to thrive (a situation reminiscent of the extant results in the zero interest rate bound).
The effects on the size of the multipliers can be quantitatively significant, see Table 9 which is analogous to Table 4 but with the flexible price output gap in the Taylor rule.
One may ask a similar question regarding the role of the measure of the output gap but for the dynamics of the multipliers rather than their values on impact. As is evident from Figure 2 , the multiplier dissipates quite fast. Is this quick tapering off affected by the output gap used in the policy equation? It turns out that using the flexible output gap in the monetary policy equation
shifts the multiplier schedule upwards (this can be seen, for instance, in Table 4 ) but this happens in a rather uniform manner with no noticeable effect on the degree of tapering-off. What makes a difference for the path of the multipliers is not only the inertial features mentioned in footnote 16 but also the degree of persistence of the fiscal stimulus. Making the fiscal intervention less persistent matters little for the magnitude of the initial impact but makes the multipliers decline less precipitously.
The Banking Parameters
As argued before, the existence of a sizable multiplier lies in the presence of the "financial accelerator mechanism" described at the end of section 3.4. One measure of the severity of the financial friction is ω , the steady state level of the spread between borrowing and deposit rates. Figure 15 shows that the cumulative output multipliers in a recession vary significantly with perturbations to the steady state spread. For instance, in our benchmark calibration -with an annual spread of 2% -the recession multiplier is about 2, but raising the spread by just 20 basis points increases the recession multiplier by about 50%. 24 As expected in light of the previous discussion, this leads to much larger multipliers. 25 Note that the influence of κπ on the multiplier differs somewhat across shocks but the difference is rather Notes. This table reports the cumulative multipliers of output obtained in a 1.9% expansion (E) and in a 1.9% recession (R) generated by each of the shocks considered.
Annualised Premium (in percent) The reason is that a larger steady state spread corresponds to a larger gap between the rates used to discount future consumption streams and tax liabilities. Hence the positive wealth effects for borrowers -and hence the multipliers -are larger the greater is the spread.
The elasticity of bank lending costs with respect to the output gap, α, is a parameter that is fundamental to our quantitative results. A larger α means that the spread is more sensitive to the state of the business cycle, and thus that fiscal policy is more effective: An increase in aggregate demand during a recession has a large impact on the spread, generating large positive wealth effects on borrowers and driving the size of the multiplier up. Figure 16 shows that even small perturbations in α can have a big effect on the cumulative output multipliers. We chose α = 23 on the basis of the calibration exercise described in Section 1.5. This value produced multipliers consistent with the multipliers found by Auerbach and Gorodnichenko (2012) Finally, one can calculate the effect of alternative values for η on the multiplier. In general, a higher η means a larger spread for any given level of debt. Hence its implications for the multiplier are quite similar to those discussed above for the steady state spread. Figure 17 shows that cumulative output multipliers rise as the degree of price rigidityγ, the Calvo parameter -is increased; they reach their maximum at about γ = 0.8. Our benchmark setting is γ = 0.67, that is, prices are reset on average every 3 quarters. In the New Keynesian literature, common values for γ are 0.67 and 0.75. In this range the multipliers are large in recessions and small in expansions, and of a magnitude consistent with the findings of Auerbach and Gorodnichenko (2012).
The Degree of Price Rigidity
The reason that the multiplier is increasing in the degree of price rigidity is that, the more rigid small and becomes negligible as κπ increases. then it declines somewhat. The reason for this non-monotonicity seems to be that under extreme degrees of price rigidity, monetary policy is more potent and it closes more of the output gap by itself, leaving less room for the fiscal stimulus to manifest its potency.
It is worth reporting that there is little difference in the size of the multiplier across recessions and expansions under perfect price flexibility. The multipliers are much lower in this case (about 0.55 during recessions). So price stickiness is important both for the size and the difference.
Conclusion
Countercyclical fiscal policy represents a puzzle. Policymakers often fight economic downturns by using budget deficits, presumably because they think that fiscal multipliers are large. While this is in line with Keynes's original recommendation and is consistent with IS-LM type of thinking, there exists preciously little in terms of recent economic modeling that supports multiplier values exceeding unity during recessions.
Some recent work has suggested that the zero lower nominal interest bound may make multipliers large during recessions (exceeding one) even when they are quite small during expansion. But, this constraint has not been a factor in most recessions. So, the zero lower bound cannot be the full story.
In this paper we have proposed an alternative, more general explanation for large and cyclically variable multipliers that is not dependent on the conduct of monetary policy. Our proposal is based on the following premises: Financial frictions matter for the business cycle, they vary countercyclically and they can be influenced by policy. And the degree to which they can be influenced by policy depends on the state of the business cycle. We show that the behavior of spreads in the data is consistent with these premises. Spreads vary countercyclically and are more sensitive to changes in fiscal policy during bad times. Under these circumstances, the model has a property present in the old-Keynesian model. Namely, that providing financially strapped agents with funds creates a positive wealth effect for them even when they take into account any increase in their future tax liabilities. The more severe and widespread the financial constraints, the larger this wealth effect and thus the higher the likelihood of a positive aggregate consumption response to a fiscal stimulus. Our analysis relies on spread movements rather than on the relaxation of quantitative borrowing constraints but we believe the logic is the same.
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